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1 Introduction
Chinese reflexives provide a unique typological test bed for evaluating theories of anaphora in
theoretical linguistics and psycholinguistics (see recent reviews, e.g., Jäger, Engelmann, and
Vasishth 2015; Charnavel et al. 2017). It is well documented that there are at least two types
of reflexives in Mandarin Chinese (e.g., Y.-H. Huang 1984; L. Xu 1993; Pan 1998; Yu 2000; C.-T.
J. Huang, Li, and Li 2009; Hu 2019), the compound/polymorphemic reflexive taziji (pronoun
+ “self”, similar to himself or herself in English), and the bare/monomorphemic reflexive ziji
(“self”). The pronoun ta and the compound reflexive taziji are often considered to be similar to
their English counterparts him/her and himself/herself which strictly follow the binding principles
(e.g., Chomsky 1981) while the bare reflexive ziji is thought to belong to the long-distance reflexive
family which are “exempt” from Principle A and are subject to another set of constraints (e.g., Tang
1989; Pan 1998).

We present in (1) the original examples1 and reported judgments from a widely used textbook,
The syntax of Chinese (C.-T. J. Huang, Li, and Li 2009), to illustrate the syntactic behavior of
Chinese anaphors as generally understood by the field. According to C.-T. J. Huang, Li, and Li
(2009), the pronoun ta as in (1a) can only take, abiding by binding principles, the non-local subject
Zhangsan as its antecedent . Whereas the reflexive taziji as in (1b), must only take the local subject
Lisi as its antecedent. On the other hand, for the bare reflexive ziji, both local and long-distance
binding options are available as shown in (1c).

∗We would like to thank Prof. Ash Asudeh for his insightful comments and suggestions that improved this paper.
1The examples are presented in Latin transcriptions in the textbook. The Chinese scripts are based on a translation

version of the same textbook (C.-T. J. Huang, Li, and Li 2013).
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(1) C.-T.J.Huang et al. (2009, pp. 330,333).

a. 张三
Zhangsani
Zhangsani

知道
zhidao
know

李四
Lisij
Lisij

老
lao
incessantly

批评
piping
criticize

他
tai/∗j
tai/∗j

‘Zhangsan knows that Lisi criticizes him all the time.’

b. 张三
Zhangsani
Zhangsani

知道
zhidao
know

李四
Lisij
Lisij

老
lao
incessantly

批评
piping
criticize

他自己
taziji∗i/j
taziji∗i/j

‘Zhangsan knows that Lisi criticizes himself all the time.’

c. 张三
Zhangsani
Zhangsani

知道
zhidao
know

李四
Lisij
Lisij

老
lao
incessantly

批评
piping
criticize

自己
zijii/j
zijii/j

‘Zhangsan knows that Lisi criticizes self all the time.’

Also similar to English, Mandarin Chinese has different forms for the masculine and
feminine third person singular pronouns and reflexives. However, they are homophones that are
distinguishable only in their orthography2. For example, besides the gender neutral reflexive ziji
自己，the masculine and feminine pronoun ta are homophones written as他 and她 respectively
and the homophonic masculine and feminine reflexive taziji are written as 他自己 and 她自
己 respectively3. This unique feature, although discussed in the literature, is often ignored by
researchers because the Chinese examples in the linguistic literature are often transcribed using
the Latin alphabet instead of the original script (Chinese characters). For example, Pan (1998)
only mentions this orthographic distinction in a footnote without discussing any role this feature
might play in the interpretations of Chinese anaphora. Some researchers have even proposed that
Chinese speakers are not sensitive to this gender information at all and use the masculine form
(i.e., pronoun他 or reflexive他自己) as the default form to refer both male and female referents
(e.g., Su et al. 2016).

These two types of Chinese reflexives (ziji and taziji) have drawn much attention in the field
as a critical test bed for evaluating both theoretical and psycholinguistic models of anaphora.
For successful theoretical anaphor models, they should account for the existence of both types
of reflexives in the same/different language(s) and their different behaviors as well: e.g.,
Reinhart and Reuland (1993) proposed two types of anaphoric elements cross-linguistically with
SELF-anaphors as locally bound and SE-anaphors as non-local bound. Another similar approach
is to argue that only the locally-bound reflexive is a true anaphor and the non-local ones are
logophors which are subject to a different set of constraints (e.g., C.-T. J. Huang and Liu 2001). For
the psycholinguistics field, these two types of reflexives have been widely used, beyond English
(e.g., see a review in Jäger, Engelmann, and Vasishth 2015), to adjudicate competing claims (e.g.,
structure first vs. multiple constraint approaches), to evaluate predominant processing models (e.g.,

2We only focus on Mandarin Chinese in this study. For many variants/dialects of Chinese, they only have one form
for pronouns: e.g., Cantonese only has one pronoun keoi and Hokkien only has one pronoun伊yi for both masculine
and feminine forms.

3We consider it a pure orthographic (rather than morphological) feature because the homophonic characters他 and
她 only differ in their semantic radicals (亻vs.女 and both share the same phonetic radical也) and these radicals are
not morphemes (see a comprehensive review of the Chinese writing system in Shu 2003).
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cue-based retrieval models), and to investigate how both structural (e.g., locality and c-command)
and non-structural constraints (e.g., gender or animacy cues) affect anpahor resolutions (e.g., Chen,
Jäger, and Vasishth 2012; Dillon et al. 2014; Dillon, Chow, and Xiang 2016; Chang et al. 2020).
However, despite the research on these forms, some basic behaviors of these reflexives still remain
controversial. In this study, we focus on one of them which is rarely discussed in the literature:
non-local bindings for taziji.

1.1 Long-distance binding options for taziji
Although most of the literature, e.g., C.-T. J. Huang, Li, and Li (2009), assumes that Chinese taziji
is similar to English himself/herself in strictly requiring a local antecedent, there are still some
exceptional cases reported in the literature. Most of these cases can be categorized as due to the
influence of other (non-syntactic) factors. For example, Pan and colleague argued that locality
is not a strict condition and both prominence (e.g., animacy hierarchy) and locality regulate the
interpretation of taziji (Pan 1998; Pan and Hu 2003).

Pan (1998) claimed that in (2), where the local subject is inanimate, taziji can only take
Zhangsan but not the local subject book as the antecedent following a “Prominence Constraint”
that the animate subject is more “prominent” than the inanimate one in the animacy hierarchy.

(2) Pan (1998): Example 4.

张三
Zhangsani
Zhangsani

说
shuo
say

那
na
that

本
ben
CL

书
shuj
bookj

害了
hai-le
hurt-Perf

他自己
tazijii/∗j
himselfi/∗j

‘Zhangsan said that that book hurt himself.’

Yu (1992) also provided some data challenging the strict local binding requirement of taziji.
For instance, if the local antecedent mismatches the person feature of taziji, as in (3), only the
non-local subject John but not wo “I” can be the antecedent.

(3) Yu (1992): Example 9a.

约翰
Yuehani
Johni

要
yao
want

我
woj
Ij

坐
zuo
sit

在
zai
at

他自己
tazijii/∗j
himselfi/∗j

的
de
’s

身边.
shenbian.
side.

‘John wants me to sit at his side.’

Similarly, he argued for a “gender match” requirement for taziji as well. In the following
examples, Zhangsan and Lisi are typical male names and Weiling is a typical female name in
Chinese. According to Yu (1992), although marked as ? in (4), both Zhangsan and Lisi can be
the antecedent of masculine taziji (他自己) while in (5) only the non-local Zhangsan can be the
antecedent because Zhangsan is a typical male name but Weiling is not. This is what Pan and
Hu (2003) categorized as a “Feature Compatibility Constraint” which requires that two coindexed
elements must have compatible features (e.g., person or gender feature).
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(4) Yu (1992): Example 9e.

?张三
Zhangsani
Zhangsani

叫
jiao
ask

李四
Lisij
Lisij

吹捧
chuipeng
promote

他自己
tazijii/j
himselfi/j

‘?Zhangsan asked Lisi to promote him/himself.’

(5) Yu (1992): Example 10.

张三
Zhangsani
Zhangsani

叫
jiao
ask

魏玲
Weilingj
Weilingj

吹捧
chuipeng
promote

他自己.
tazijii/∗j.
himselfi/∗j.

‘Zhangsan asked Weiling to promote him.’

Another line of unexpected cases comes from experimental studies on Chinese reflexives
processing. Although most of them focus on the bare reflexive ziji (e.g., Dillon et al. 2014;
Chen, Jäger, and Vasishth 2012; also see a comprehensive review in Jäger, Engelmann, and
Vasishth 2015), there are a few studies looking at “long-distance” options for taziji as well.
For instance, Dillon, Chow, and Xiang (2016) found a less-than-expected locality effect for
taziji with a subcommanding antecedent (i.e., subject antecedents properly contained within a
c-commander of taziji). In an eye-tracking-during reading-experiment, Chang et al. (2020) found
no (gender-matching) interference effect of a long-distance antecedent but the off-line judgment
questionnaire did show a significant amount of selections of the long-distance antecedent (~20%).
The authors interpreted this as an “error” due to the experimental design and processing pressures.
This long-distance binding was also found using other off-line tasks as well, e.g., Lyu and Kaiser
(2021). However, these studies did not directly focusing on taziji (i.e., using it as a baseline
comparison to ziji) and only provide indirect evidence for long-distance taziji or even treated them
as a non-linguistic effect (e.g., processing errors).

Taken together, these cases of the long-distance binding option show that the antecedent of
taziji, similar to English reflexives, should agree with the animacy, person and gender features
of the reflexive, though the gender feature, for instance, is marked through the use of different
characters (homophone taziji: 他自己himself vs. 她自己herself ). Taziji can take a non-local
antecedent when no matching one available locally. Also, as proposed by those scholars, there is
also a possibility that the long-distance binding option is merely a by-product of other constraints
or that the long-distance binding option is only allowed in some special syntactic environments.
For example, in (2) the local subject is inanimate, so the long distance option is the only
possibility given the animacy requirement4 of taziji (他自己). Examples (3)–(5) all involve
“control” structures, and although the binding theory also predicts a local binding for taziji in such
structures, the fact that these are control structures complicates the interpretation. If both local
and long-distance antecedents are exactly the same except for their relative positions in a sentence
similar to (1), are both local and long-distance options still available for the reflexive taziji? If so,
then what is the alternative explanation for those long-distance cases?

4Here we consider animacy as a semantic feature. It is also possible to treat animacy as a syntactic feature: e.g.,
Asudeh(1998) used animacy as a syntactic requirement in his HPSG account of ziji.
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1.2 Proposal: long-distance binding option for taziji is inherently available
We propose that the long-distance binding option reflects the non-obligatory locality requirement
for the reflexives taziji: the long-distance binding option of taziji is inherently available. Here we
operationalize the concept of the “inherent long-distance” as: a non-local binding option is still
available even when a local legitimate antecedent exists. For instance, in the example (1) above,
we would show that taziji can also take the matrix subject Zhangsan as its antecedent even though
the local subject Lisi is also a legitimate one. Although this proposal is in apparent conflict with
some previous accounts of taziji, we will demonstrate in our experiments, that the strict locality
requirement claimed in the literature is too strong, i.e., that “locality” is a preference rather than a
requirement for taziji.

A natural empirical test for this proposal is also straightforward: in a structure with both
local and non-local antecedents, we will test if speakers have a long-distance interpretation of
taziji, when a local interpretation is also available. To do so, we constructed a bi-clausal structure
“Name1-says-Name2-Verb-taziji” in which two potential antecedents only differed in their relative
positions (local vs. long-distance) in the sentence while other structural aspects were controlled,
i.e., they are all proper names in subject positions. As discussed previously, the antecedent
needs to match the gender of taziji as well. We manipulated this gender agreement feature
using gender stereotyped names (for antecedents) and different gender taziji (through different
orthographies). By manipulating both syntactic and gender factors, we were able to explore
whether the long-distance binding option for taziji is available above and beyond the effect of
other constraints (i.e., gender-matching constraints in this case).

The rest of the paper is organized as follows: we first demonstrate the validity of our method
in Experiment 1 on the pronoun ta, showing that our method is able to reveal a robust pattern
in which a clear structural constraint exists. Next in Experiment 2, we test our proposal of the
inherent long-distance (LD) option for taziji that both local and non-local bindings are available at
the same time. In Experiment 3 and 4, we refute a hypothesis of the logophoric interpretation of
the long-distance taziji. Last, we also discuss the implications of this study.

2 Experiment 1 & 2: inherent LD options for taziji
2.1 Overview
Since Experiment 1 and 2 share a similar design, items and task, we will first describe the general
method, then present results separately for each experiment. Adopting the same sentence structure
across both experiments (viz. Name1-V1-Name2-V2-anaphor), Experiment 1 serves as a control
study and sanity check to demonstrate the validity of our method. Then in Experiment 2, we tested
the hypothesis of inherent long-distance binding options for the reflexive taziji. The materials, data
and code for this study are available in the OSF project repository (https://shorturl.at/ikQV8).

2.2 Methods
2.2.1 Participants
84 native Chinese speakers (28 women; 28.64 +/- 5.99 years) from Mainland China were recruited
through the online platform “Witmart” which is the largest China-based crowd-sourcing pool. This
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platform has been used widely for social science research (see To and Lai 2015 for a review) and
particularly linguistics-related studies on the Chinese population (e.g., Zhan, Levy, and Kehler
2020). Participants were randomly assigned to one of the experiments (42 participants for each
experiment) and paid about 2 US dollars for participation.

2.2.2 Design and materials
Bi-clausal sentences of the structure “Name1-V1-Name2-V2-pronoun/reflexive” were designed for
the critical items. For clarity and consistency purposes, two potential antecedents (i.e., Name 1
and 2) were labeled as the “Target” or “Competitor” with respect to the predictions of Binding
principles: if the position of the antecedent was consistent with what Binding principles indicated,
we then labeled it as the “Target”, otherwise we labeled it as the “Competitor”. For example, in
the reflexive conditions, the local subject “Name2” was labeled as the “Target” and the subject of
the matrix clause Name1 was labeled as “Competitor”. This enabled us to evaluate the relevant
strength of the structural constraints (i.e., binding principles) within and between pronouns and
reflexives. The “V1” was one of a set of verbs like “say” that select for a sentential complement
while the “V2” was taken from a set of transitive verbs that were normed in a previous study (Y.
Xu and Runner 2019) to ensure that both local and long-distance binding options were plausible.
We provide a detailed description of these norming processes in the section 2.2.3 .

For both experiments, three factors were manipulated: the first two manipulations were the
gender type of the Target as well as the Competitor (either matched or mismatched the gender of
the pro-form) using gender stereotyped names taken from a previous study (Qiu et al. 2012).
By manipulating the “gender” feature for both antecedents, we were able to test the separate
effects of two factors (locality vs. gender matching) as well as their relative weights. Crucially,
it enabled us to evaluate whether or not speakers chose the long-distance antecedents even when a
local legitimate antecedent was available. The third manipulation was the gender of the pro-form
(masculine or feminine form using different characters: 他vs.她；他自己vs.她自己). Although
this manipulation was not relevant to our main research question5, from a design perspective, the
full factorial design has the advantage of achieving a balance of the stereotyped names in Name 1
and 2 positions.

A set of sample materials is shown in Table 1. A total of 16 sets of critical items and 40
filler sentences were created. We also included one of C.-T. J. Huang, Li, and Li (2009)’s original
examples (as shown in 1a & b) at the beginning of each list as a direct replication to see if there is
any effect of different lexical items used in our experimental stimuli. Recent studies demonstrated
the importance of direct replications of original examples in evaluating the reliability of linguistic
judgments (e.g., Chen, Xu, and Xie 2020). In total, each participant read 57 sentences for the
experiment.

2.2.3 Norming of the materials
For gender stereotyped names (Name 1 & 2), we selected 32 male and 32 female Chinese names
based on the pre-normed results from Qiu et al. (2012). Those names had been rated on a 5-
point scale with 1 being extreme feminine and 5 being extreme masculine. The average gender

5However, as we mentioned in the introduction, a few researchers have claimed the masculine form could be used
as the default form to refer to both male and female referents (e.g., Su et al. 2016). This manipulation gives us a
chance to test this claim (which is not true according to our results).
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stereotyped rating was 4.69 +/- 0.10 for male names and 1.16 +/- 0.07 for female names. The
ratings differences for male and female names were significant (t(62) =−165.15, p < .0001). For
the same gender name pairs, the ratings of Name 1 positions were not different from those of Name
2 positions (male groups, t(30) =−0.001, p = .99; female groups, t(30) =−0.04, p = .97).

For verbs in the matrix clause (V1), Y. Xu and Runner (2019) selected 9 verbs such as renwei
“think” or biaoshi “say” which can naturally select a sentential complement. Those verbs were
taken from previous experimental studies on Chinese anaphor resolution by Chen, Jäger, and
Vasishth (2012) and Dillon et al. (2014) .

For verbs in the embedded clause (V2), they were taken from a previous studies by Y. Xu
and Runner (2019). In order to ensure that both local and long distance binding interpretations
were plausible, Y. Xu and Runner (2019) performed a separate norming task where 31 additional
native Chinese speakers participated through a web-based questionnaire. Following the norming
method introduced by Li and Zhou (2010) and Schumacher, Bisang, and Sun (2011), they created
45 sentence completion tasks in the form of “Name (e.g., Zhangsan) + zai (aspect marker) + Verb
__”. The choices were A. ziji (reflexive), B. a proper name (e.g., Zhangsan) and C. Both. If people
chose the “C. Both”, then they were asked to judge from a 7-point scale to show which end (ziji
or Zhangsan) they thought to be more plausible for the current sentence. For the finally chosen 16
“neutral” verbs, at least 26 participants (out of 31) chose to be ambiguous (i.e., choice of the C.
Both with an average score of 4.21 +/- 1.06 on a 7-point scale.

Table 1: Sample materials and tasks used in Experiment 1 & 2.

Sample martials

Experiment 1: pronoun ta
孙志/张艳
Sun Zhi/Zhang Yan
male/female name

表示
biaoshi
say

国俊/陈凤
Guo Jun/Chen Feng
male/female name

在
zai
PROG

低估
digu
underestimate

他/她
ta/ta
him/her

‘Name 1 says that Name 2 is underestimating him/her.’

Experiment 2: reflexive taziji
孙志/张艳
Sun Zhi/Zhang Yan
male/female name

表示
biaoshi
say

国俊/陈凤
Guo Jun/Chen Feng
male/female name

在
zai
PROG

低估
digu
underestimate

他自己/她自己
taziji/taziji
himself/herself

‘Name 1 says that Name 2 is underestimating himself/herself.’

Tasks

*Antecedent choice task:
句子里的他/他自己指的是谁？
Who does ta/taziji refer to?
(Name 1 / Name 2)

*Acceptability judgment task:
你觉得这句话读起来如何?
How does this sentence sound to you?
(7-point scale: very bad : very good)

2.2.4 Procedure
The experiments were performed using the online questionnaire platform Qualtrics with each
participant randomly assigned to one of the 8 experimental lists for each experiment. Critical
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items were distributed across the lists following a Latin square design and were interspersed
pseudo-randomly among filler sentences such that no two critical items were adjacent. One
sentence was presented to the participants each time with two questions. For critical items, the
first was an antecedent choice task (e.g., “who does taziji refer to?”) with two names mentioned in
the sentence as choices (Target and Competitor). The second was an acceptability judgment task
(“How does this sentence sound to you?”) to solicit participants’ ratings of each sentence using
a 7-point Likert scale (1: very bad, 7: very good). For filler trials, similar comprehension and
acceptability judgment questions were used. Before test trials, a practice session was included to
help participants understand the task. The original example from C.-T. J. Huang, Li, and Li (2009)
was always presented at the beginning of each experimental list. It took approximately 15 to 20
minutes to complete the task.

2.2.5 Analytical strategy
For statistical analysis, logistic (for antecedent choice data) or linear (for acceptability judgment
data) mixed effects models were used with fixed effects of the Target gender type (match: 0.5;
mismatch: -0.5), the Competitor gender type (match: 0.5; mismatch: -0.5) and the pro-form gender
type (masculine: 0.5; feminine: -0.5). Following Barr et al. (2013), we also include the maximal
random effects structure for both subjects and items in all models. When the maximal model did
not converge, the random component with the least variance was removed and the model was refit
until it converged. The dependent variable was choice of the Target (1: chosen; 0: not chosen)
for antecedent choice data and the z-score transformed judgment score for acceptability judgment
data. The z-score transformation was applied to eliminate potential scale bias which is a common
strategy in the field (Schütze and Sprouse 2013). We also modeled the raw acceptability rating data
as recommended by some researchers (e.g., Juzek 2015) which yielded similar results as z-score
models. For clarity, we only present the z-scores analyses and plots here. Readers can refer to the
R scripts available in the OSF repository for details.

2.3 Experiment 1 results: pronoun ta

2.3.1 Results summary
Figure 1 present data from Experiment 1 for both antecedent choice and acceptability judgment
tasks.For antecedent choice data, we plotted the choice proportions for both Target (dark bars) and
Competitor (light bars) across Target gender conditions (match/mismatch: left/right panels) and
Competitor gender conditions (match/mismatch: left/right side for each panel). For acceptability
judgment data, we plotted ratings across both Target gender conditions (match/mismatch:
solid/dash lines) and Competitor gender conditions (match/mismatch: left and right sides).

The antecedent choice data patterns showed a clear structural constraint such that participants
had overwhelming more Target choices across all conditions and their judgment ratings for Target
match conditions were higher than mismatched ones: we observed a main effect of the Target
gender type such that people had more Target choices when the Target matched the gender of
the pronoun than when it mismatched (β̂ = 5.83,SE = 2.59,z = 2.25, p = .02). Also, the ratings
for Target gender matched ones were significantly higher than mismatched ones (β̂ = 0.52,SE =
0.07, t = 7.06, p < .001). No other effects were observed.
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Next, we focused on the Target gender match conditions (Figure 1: Left panel of the antecedent
choice plot) to determine whether or not participants also considered the BT-incompatible choice
(i.e., Competitor) when there was an acceptable BT-compatible antecedent available (i.e., gender
match Target). First, following the standard proposed by He and Kaiser (2016), we compared
the Competitor choices against 0% when both Target and Competitor matched the pronoun
gender: the choice of the Competitor (average 3.1%) was not significantly higher than 0%
(using log-transformed individual proportion means: β̂ = −0.05,SE = 0.04, t = 1.37, p = .18).
Second, we tested the Competitor choices between the Competitor match and mismatch conditions.
Comparing to the baseline Competitor gender mismatch condition, participants did not choose
more Competitors even when they matched the gender of the pronoun ta ( β̂ = −0.61,SE =
5.23,z =−0.12, p = .91). Both analyses indicate that participants did not consider the Competitor
as an acceptable antecedent for the pronoun ta.
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Figure 1: Antecedent choice and acceptability judgment (z-score transformed) results in Experiment 1. For choice
results, dark bars represent the proportion of choosing the Target/Name1 as the antecedent of the pronoun ta, while
the light bars represent the proportion of choosing the Competitor/Name2 as the antecedent. Error bars represent the
standard error of the subject means. The judgment results figure shows the averaged z-score transformed judgment
ratings across subjects and items in each condition. Solid lines represent conditions where the Target/Name1 matched
the gender of the pronoun ta while dash lines are for the conditions where the Target mismatched the gender of the
pronoun. Error bars represent bootstrapped 95% confidence intervals.

2.3.2 Predictions for Experiment 2/taziji results
Experiment 1 demonstrated the validity of our method. Participants were sensitive to both our
gender manipulation as well as the structural constraints: while overwhelmingly they selected
binding theory compatible antecedents across all conditions, they provided lower acceptability
ratings for Target gender mismatch conditions. Thus, our methods are able to reveal a robust
pattern when there is indeed a strong structural constraint: participants would only select BT-
compatible antecedents as shown in their antecedent choice task and provided lower ratings when
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the Target mismatched the reflexive gender. If the reflexive taziji also follows a strict syntactic
constraint, we should observe a similar effect as that for the pronoun ta (i.e., overwhelmingly
Target choices across all conditions). If instead taziji has an inherent long-distance binding option,
we should see significant choices of the structural inaccessible but gender matching Competitor
even when a gender match Target available. Next, we present results from Experiment 2 showing
the long-distance binding option for the reflexive taziji.

2.4 Experiment 2 results: reflexive taziji

2.4.1 Results summary
Similar to Experiment 1, Figure 2 presents data from Experiment 2 for both antecedent choice
and acceptability judgment tasks. For reflexive conditions, we observed a main effect of the
target gender type (β̂ = 2.49,SE = 0.71,z = 3.53, p < .001) and of the competitor gender type
(β̂ = −2.36,SE = 0.71,z = −3.31, p < .001) in people’s antecedent choices: people had more
Target choices when the Target matched and also the Competitor mismatched the gender6. For the
acceptability judgment task, we observed a main effect of the Target gender type (β̂ = 0.23,SE =
0.07, t = 3.03, p < .001) as well as a trending interaction of the Target gender type and Competitor
gender type (β̂ =−0.28,SE = 0.15, t =−1.89, p = .06). We further conducted a planned pairwise
comparison showing that the ratings for the Target matched vs. mismatched conditions did not
differ under the Competitor gender matched conditions (β̂ = 0.17,SE = 0.20, t = 0.83, p= .41) and
only differed under Competitor gender mismatched conditions (β̂ = 0.65,SE = 0.20, t = 3.22, p <
.001): people rated sentences with only the Competitor gender match as perfectly legitimate
showing no significant difference form the ones in which the Target gender also matched ones.

Similar to Experiment 1, we also compared the Competitor choices under the Target gender
match conditions (i.e., Figure 2: Left panel of the antecedent choice data) to test if participants
also considered the binding theory incompatible but gender matched Competitor as the antecedent
of the reflexive taziji. First, we compared the Competitor choices when both Target and Competitor
matched the gender: the choice of the Competitor (average 19.4%) was significantly higher than
0% (using log-transformed individual proportion means: β̂ = 0.09,SE = 0.04, t = 2.36, p < .03).
Second, we found people had significantly more Competitor choices when the Competitor also
matched the condition (β̂ = 2.79,SE = 1.28,z = 2.17, p < .03) comparing to the Target-only
matched conditions. Both results indicate that people consider both the Target and Competitor
as the potential antecedents of the reflexive taziji.

6We also observed a main effect of the reflexive gender such that people had more Target choices under masculine
conditions (他自己himself ) than feminine conditions (她自己herself ). One possibility is that people treated the
masculine form as the default and used it to refer to a feminine antecedent as well. Another possibility is that the
masculine form is much frequent (almost six times more) than the feminine one (estimation based on a Google Ngram
search from 1988 to 2008) and the uncertainty was reduced (i.e., fewer Competitor choices) when a more frequent
form was presented. The interpretation of this effect won’t change the main conclusions of this study and we leave
this as an open question and expect future work to address this phenomenon.
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Figure 2: Antecedent choice and acceptability judgment (z-score transformed) results in Experiment 2. For choice
results, dark bars represent the proportion of choosing the Target/Name2 as the antecedent of the reflexive taziji, while
the light bars represent the proportion of choosing the Competitor/Name1 as the antecedent. Error bars represent the
standard error of the subject means. The judgment results figure shows the averaged z-score transformed judgment
ratings across subjects and items in each condition. Solid lines represent conditions where the Target/Name2 matched
the gender of the reflexive taziji while dash lines are for the conditions where the Target mismatched the gender of the
reflexive. Error bars represent bootstrapped 95% confidence intervals.

2.4.2 Ta vs. taziji analysis and textbook original examples
We conducted a “cross-experiment” analysis using similar mixed-effects models of the antecedent
choices, as well as sentences acceptability ratings, comparing the pronoun ta and the reflexive
taziji (treatment coded, ta: 0; taziji: 1) collapsed across all conditions. Results showed that
participants had more Target choices (i.e., BT-compatible choices) for pronoun conditions than
reflexive conditions (β̂ =−1.57,SE = 0.33,z=−4.75, p< .0001) and the acceptability ratings for
pronoun conditions did not differ from reflexive conditions (β̂ = 0.01,SE = 0.05, t = 0.01, p > .9).
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Compared to the pronoun ta, the reflexive taziji was less sensitive to the structural constraints such
that both local and non-local subjects were considered as valid antecedents.

We also tested the original examples of the pronoun ta and the reflexive taziji (i.e., 1a and 1b)
used in C.-T. J. Huang, Li, and Li (2009) textbook. Because they used two same-gender names (i.e.,
Zhangsan or Lisi) without any gender manipulation in their original examples, the corresponding
conditions in our experiment should be Target gender-matched with Competitor gender-matched
ones. Participants had 95.2% Target and 4.8% Competitor choices for the ta example and 69.8%
Target and 30.2% Competitor choices for the taziji example. The Target choices for the ta example
was significantly higher than those for the taziji example (β̂ = −2.16,SE = 0.80,z = −2.71, p <
.01). These patterns mirrored our experimental data shown in the ta and taziji experiment.

2.4.3 Intermediate summary
In Experiment 1, we demonstrated the validity of our method which revealed a robust pattern
where the syntactic constraint served a major role in the interpretation of the pronoun ta. In
Experiment 2, with the same structure and lexical items, the reflexive taziji showed a significant
amount of non-local antecedent choices even when a local gender matching antecedent was
available. The results of C.-T. J. Huang, Li, and Li (2009)’s original examples were consistent
with the corresponding conditions in our experimental trials, which suggests that the patterns in our
experimental data were not driven by the particular lexical items used in our experiments. Although
the experiments themselves already provided sufficient evidence for an inherent long-distance
binding option for taziji, there are still alternative explanations. For example, the use of the matrix
verb like “say” in Experiment 2 could introduce a “source of information” or “logophoric center”
and this logophoricity interpretation could arguably be an important factor responsible for the
non-local bindings observed cross-linguistically (see a review: Charnavel et al. 2017). Thus, we
shall explore this possibility in Experiments 3 & 4.

3 Experiment 3 & 4: LD taziji is not driven by logophoricity
3.1 Overview
In Experiment 3 & 4, we aim to assess the potential confounding factors of logophoricity when
interpreting the reflexive taziji. As shown in Experiment 2, we used verbs like “say” or “think”
in the matrix clause in order to introduce a clausal complement. Such verbs could potentially
introduce a “source of information” (i.e., the long-distance antecedent/Name1 in our case) which
is arguably one of the dominant discourse factors constraining logophors (Charnavel et al. 2017),
for instance, in the English “picture noun phrase” structure (e.g., Pollard and Sag 1992 ) and
the Chinese logophor ziji (e.g., C.-T. J. Huang and Liu 2001). Following this view, the long-
distance binding we observed for taziji could be driven by an independent effect of the logophoric
interpretations.

Unfortunately, there is no uncontroversial diagnostic tool available to verify logophoricity
directly (Charnavel et al. 2017);instead our approach here is to exclude this possibility by showing
that the long-distance taziji observed previously was not driven by any logophoric effects. If the
“logophor hypothesis” is correct, we should expect the choices of the long-distance taziji would be
modulated by the logophoric conditions: more long-distance antecedents should be selected when
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they are the logophoric center (e.g., source of information, attitude holder, etc.) than when they are
not. Alternatively, if the long-distance taziji is not driven by logophoricity, we should not see any
difference in long-distance interpretations for taziji whether it is a logophoric center or not.

In these experiments, adopting the same structure in Experiments 1 & 2, we manipulated the
matrix verbs to create a “source vs. perceiver” contrast for long-distance antecedents (see Table 2
for an example) and investigate how people interpreted the reflexive taziji (Experiment 3) and ziji
(Experiment 4). We also include the ziji as a baseline comparison and to see how different these
two types of reflexives are with respect to the sensitivity to the logophoric manipulations.

3.2 Methods
3.2.1 Participants and procedure
Another 94 native Mandarin speakers (64 women; 24.13 +/- 6.74 years) were recruited from the
university communities in Nanjing, China. Participants were randomly assigned to one of the
experiments (50 for Experiment 3 and 44 for Experiment 4) and paid 10 Chinese Yuan (~1.6 US
dollars) for participation. The procedure was similar to Experiment 1 and 2 and implemented on
the questionnaire platform Qualtrics.

3.2.2 Design and materials
A similar bi-clausal structure (Name1-think/hear-Name2-V2-taziji/ziji) with two same-gender
names and gender-matching reflexives were used to ask participants to select the antecedents and
rate the sentences. We used the same set of names and embedded verbs as in Experiments 1 and
2. We manipulated the logophocity center using the “renwei/think” vs. “tingshuo/hear” contrast in
the matrix verb position. We chose this contrast pair because the verb “think” creates a stronger
logophoric center because it indicates both a “source of information” and an “attitude holder”
(Charnavel et al. 2017) , and the verb “hear” clearly indicates the opposite of a source as the
“perceiver of information” [Kaiser et al. (2009)]7. In total, 16 sets of critical items and 40 filler
sentences were used. A set of sample materials are shown in Table 2.

7In a pilot study, we also used the “biaoshi/say” vs. “tingshuo/hear” pair as the logophocity manipulation. The
results also showed a similar pattern as what we found in this experiment.
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Table 2: Sample materials and tasks used in Experiment 3 & 4.

Sample martials

Experiment 3: reflexive taziji
孙志
Sun Zhi
male name

认为/听说
renwei/tingshuo
think/hear

国俊
Guo Jun
male name

在
zai
PROG

低估
digu
underestimate

他自己
taziji
himself

‘Name 1 thinks/hears that Name 2 is underestimating himself.’

Experiment 4: reflexive ziji
孙志
Sun Zhi
male/female name

认为/听说
renwei/tingshuo
think/hear

国俊
Guo Jun
male name

在
zai
PROG

低估
digu
underestimate

自己
ziji
self

‘Name 1 thinks/hears that Name 2 is underestimating self.’

Tasks

*Antecedent choice task:
句子里的他自己/自己指的是谁？
Who does taziji/ziji refer to?
(Name 1 / Name 2)

*Acceptability judgment task:
你觉得这句话读起来如何?
How does this sentence sound to you?
(7-point scale: very bad : very good)

3.3 Results and discussions
Figure 3 presents the antecedent choice and acceptability judgment results of Experiment 3 and
4. For taziji, consistent with the pattern in Experiment 2, we found about 17.1% long-distance
antecedent choices across conditions. However, no effect of the logophoricity manipulation
was observed: there was no difference in long-distance choices between the “think” and “hear”
conditions (β̂ = 0.07,SE = 0.21,z = 0.31, p = .76). For ziji, the antecedent choices results were
consistent with the claims in the literature for a typical long-distance reflexive that can take both
local and non-local antecedents (~64% vs. 36%). Also as expected, it showed significant more
long-distance choices than taziji (64% vs. 17%, β̂ = 2.19,SE = 0.12,z = 17.87, p < .0001), but
there was no difference between “think” and “hear” conditions under ziji either (β̂ = 0.14,SE =
0.18,z = 0.79, p = .43). Lastly, the acceptability ratings did not differ across conditions and
anaphors (ps > .05).

The results supported our claim that the long-distance taziji is not a logophor or any by-product
of logophoric effects (e,g., source of information effect): no difference in choices of the long-
distance antecedent between the source/“think” and the perceiver/“hear” condition. Also, the lack
of logophoric effects for ziji provided additional evidence against the “logophoricity hypothesis” in
such environments (e.g., Pollard and Xue 2000 also argued that “source of information” does not
license long distance ziji). Taziji is still different from ziji though in terms of the binding behavior:
there was a clear long-distance preference for ziji and local preference for taziji. However, this
difference is due to the different sensitivity to locality rather than logophicity.
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Figure 3: Long-distance Antecedent choice and acceptability judgment (z-score transformed) results for taziji
(Experiment 3) and ziji (Experiment 4). For the choice results plot, dark and light bars represent the long-distance
choices/Name1 under “hear”and “think”conditions respectively. The judgment results plot shows the averaged z-score
transformed judgment ratings in each condition. Error bars represent the standard error of the subject means.

3.4 Summary of the experiments
Together, these experiments show that the reflexive taziji clearly exhibits a long-distance binding
option even when a local legitimate antecedent is available. First, the pronoun ta conditions
demonstrated the validity of our method and revealed the pattern when a strong syntactic constraint
does have an effect on the interpretation of the anaphor. Using the pronoun ta as a baseline,
we found a stronger structural constraint on pronoun conditions than reflexive conditions. For
pronouns, people predominantly chose non-local subjects across all conditions. This illustrates
a strong structural bias for a non-local antecedent, so strong that it can even override the gender
matching requirements of the pronoun. Although people made fewer Target choices when the
Target mismatched the gender of the pronoun ta, especially when the Competitor gender matched,
their low rating indicated their sensitivity to the gender mismatch required in order to make that
selection. On the other hand, the reflexive taziji showed a long-distance binding option even
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when the Target also matched the gender of the reflexive: participants still had almost 20% of the
non-local choice and the ratings did not differ from the Target only matched ones. The results of
The syntax of Chinese textbook examples were consistent with the corresponding conditions in our
experimental trials, which suggests that the patterns in our experimental data were not driven by the
particular lexical items used in our experiments. Next, we refuted the “logophoricity hypothesis”
arguing that the long-distance taziji is not a logophor or a by-product of the independent influence
of a logophoric interpretation: the selections of the long-distance antecedent did not vary under the
different logophoricity conditions. In short, the long-distance binding option is inherent for taziji.

4 General discussion
In this study, we explored the degree to which long-distance binding was available for the
Mandarin Chinese reflexive taziji. We hypothesized that the non-local binding behavior hinted
at in the previous literature was due to the fact that the reflexive taziji is inherently capable
of long-distance binding. To the best of our knowledge, this is the first experimental study to
demonstrate the inherent long-distance binding option for taziji together with a direct replication
of textbook examples. Unlike phenomena where reasoning about syntactic analysis is based on
sentence pairs illustrating a sharp contrast (i.e., acceptable vs. unacceptable), we believe that the
long-distance binding option for taziji may be harder to detect without doing formal experiments:
the local-binding option is still much preferred (about 80% of choices) for native speakers.
Intuition alone may not be sensitive enough to distinguish whether the local-binding option is a
requirement or preference. We do not aim to call into question the value of informal acceptability
judgment methods in syntax research as there have been a number of studies demonstrating the
reliability of syntax data collected using such methods (e.g., Sprouse and Almeida 2012; Sprouse,
Schütze, and Almeida 2013). Instead, this case study aims to illustrate that formal experimental
investigation can provide important insight not easily gained in other ways (see also Runner,
Sussman, and Tanenhaus 2006). Next, we discuss some implications of our results from both
theoretical and methodological perspectives.

4.1 Theoretical consequences
The long-distance binding option for the reflexive taziji immediately challenges current syntactic
theories on the distribution of Chinese anaphora. Solutions of modifying binding theories like
extending binding domains in Chinese may not work because the pronoun ta behaves well with
respect to the defined binding domain: the antecedent of the pronoun ta must be outside of the
binding domain (i.e., the local clause in our case). Alternatively, we could treat taziji as a kind
of long-distance reflexive similar to ziji, but this in turn challenges some of the current views on
long-distance reflexives too.

One of the features claimed to be relevant for long-distance reflexives is “monomorphemicity”
(Pica 1987). For languages with both monomorphemic and polymorphemic reflexives (e.g., ziji
and taziji in Mandarin Chinese), the claim has been that only the monomorphemic one can be
long-distance bound while the polymorphemic is claimed to be strictly local (e.g., C.-T. J. Huang
and Liu 2001). This is also argued to be a universal feature of long-distance reflexives cross-
linguistically (e.g., Italian: Giorgi 1984; Norwegian: Hellan 1991; see a review in Charnavel et
al. 2017). Also, the poly/monomorphemicity distinction in anaphor binding plays a key role in
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some of the classic syntactic analyses of long-distance reflexives (e.g., Cole, Hermon, and Sung
1990; C.-T. J. Huang and Liu 2001) which proposed that the long-distance reflexive ziji undergoes
successive-cyclic local movement in the LF component. Since only monomorphemic ziji is an
X0 category which can undergo head-movement, as opposed to polymorphemic/phrasal taziji, we
should only see the long-distance binding option for ziji, and not for taziji. Our data clearly call
this claim into question.

Then what factors constrain the binding behavior of taziji? Does taziji follow the same
constraints as those for ziji? (e.g., “subject orientation,” “blocking effects”; see a review in C.-T. J.
Huang and Liu 2001). If so, why would a single language have two different types of long-distance
reflexive? How do they differ? Cross-linguistically many languages have multiple reflexives, but
are claimed to require a unique binding domain for each one: for example, Norwegian has three
different reflexives seg selv , seg and ham selv and they differ with respect to their binding domains
(see Dalrymple 1993 on LFG Binding Theories). This is clearly not the case for taziji and ziji: they
share the same binding domain as shown in our results.

We suggest a promising first step is to conduct a series of studies directly comparing ziji and
taziji. This may be necessary to tease apart their differences. Only after that can we know which
empirical claims can be used to support our theoretical reasoning. One promising direction is
to extend some non-uniform/mixed accounts on ziji to account for taziji as well (e.g., Pan 1998;
Pollard and Sag 1992; C.-T. J. Huang and Liu 2001) or to account for both local and long-distance
bindings using a different set of principles: see a recent attempt by Liu (2020) who proposed a
unified logophoricity theory for both ziji and taziji.

4.2 Using formal experiments in developing linguistic theories
Here we do not aim to contribute to the recent debate on the reliability of data in the linguistic
literature and whether or not linguistics—or syntax in particular—should employ more quantitative
methods in developing theories (e.g., Sprouse and Almeida 2012; Gibson and Fedorenko 2013).
Instead we want to suggest some advantages of using formal experiments in linguistic theorizing
and offer a few tips in collecting judgment data and making the linguistic data more transparent
and easier to share with peers.

First, using formal judgment experiments may help linguists attain reliable interpretations of
subtle distinctions or controversial phenomena. Taking the current study as an example, although
the long-distance binding option was clearly available for the reflexive taziji, the local binding
option was preferred. This kind of distinction (preferred vs. obligatory), unlike other robust
phenomena (e.g., blatant violation of word order), may not be easy to detect using informal means.
We are not recommending doing formal experiments for every linguistic phenomenon, but we
do believe they can be critical in revealing subtle effects not evident in informal acceptability
judgments.

Also, performing formal experiments can help researchers tease apart different sources of
constraints that influence a particular linguistic phenomenon. This can be useful for “interface”
types of questions, for example, testing syntactic and semantic effects on anaphor resolution (e.g.,
Kaiser et al. 2009). Constructing sets of examples that vary on particular features in a controlled
way can make it possible to tease apart the separate effects of each feature. In our case, we wanted
to test the influence of both gender and structural constraints on people’s interpretations of the
reflexive taziji, so we created four types of sentences manipulating the position of the antecedents
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and their gender type. By doing so, we can see the influence of the syntactic and gender constraints
(main effects) as well as their interaction (interaction effects) from the statistical analysis (see also
Sprouse et al. 2016 for a similar approach on “island effects”).

Lastly, doing formal experiments can provide more transparency of the linguistic data used in
the field. It is very common that for non-native linguists, the judgments of linguistic phenomenon
heavily rely on the data provided by other linguists who are experts or native speakers of that
language. Experimental results can inform researchers of the difference between two conditions
(i.e., theory-driven contrast pairs used in linguistic theorizing) more than binary distinctions.
Presenting raw data with statistical analysis help other researchers know more about a phenomena
and evaluate the arguments proposed to analyze it8.

To recapitulate, contradicting the predominant claim in the field, we provide strong evidence
from both formal experiments and replications of the textbook examples showing that the Chinese
reflexive taziji has a long-distance binding option. Although further work is needed to fully
characterize the binding behaviors of Mandarin Chinese reflexives in order to have a unified theory,
we believe this study is a promising start and hope the experimental approach presented here will
benefit the future studies.

Open practices statement
The materials, data and code are available in the OSF project repository: https://shorturl.at/ikQV8
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